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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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IV 


Lack of unity of invention 
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V 


Reasoned statement under Rule 43to.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 
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Box No. 


VI 


Certain documents cited 




Box No, 


VII 


Certain defects in the international application 


□ 


Box No. 


VIII 


Certain observations on the international application 



2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opimon of the 
International Preliminary Examining Authority ("IPEA'') except that this does not apply -^^^ ^^^^^^^^^ 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 6eAbis(b) 
that written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is '"yjf^^^^^"^^^^^ 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date ot 
mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 
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Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 



including casing 1 . The pump is a submersible pump. 

from the rounded end. with the sidewall having a general curvilinear conformation. 

Kato 5 947 684 (fmure 2) shows an inducer 12 having a first portion of a hub includes a generally rounded eiid 19 and an unnumbered 
S^wafexlfntoS radially outward and axially from the rounded end. with the sidewall having a general curv.hnear 
conformation, for the purpose of smoothly guiding flow to the inducer. 

It would have been obvious to a routineer in the art to form the impellers A and B of the P^^'f tion " An Expe jenU^^^^^ 
Cavita ion in A Mixed Flow Impeller" such that the first portion of the hub mcludes a generally rounded end '''"j.^^^^^^^^ 
SnSy outwlrd and axially from the rounded end. with the sidewall having a general curvthnear conformat.on. as taught by 
Kato 5,947,684. 

Claim 13 lacks an inventive step under PCT Article 33(3) as being obvious over the publication "An Expenmental Study of Cavitation 
SrMiLTFlow ImpeSr in view of Rylewski 3,522.997. Figure 1. impellers A and B. and figure 2 of the publication An 
Ex^edmTnlaVstLy of C^^^^ in A Mixed Flow Impeller" disclose a high performance inducer as set forth above, but do not 
SSoTdS tte prima,; W^^^^ and secondary blades have a thickness that tapers from a leading edge of the pnmary and secoiKi 
SlSSto alubL'Sy constant thickness over the remaining circumferential extent of the pnmary and secondary blades. 

Rvlewski 3 522 997 (figures 2-3 and column 4, lines 42-47) shows an inducer 10 having blades 13, IS" that have a tWctaiess titot 
SSfomI leSedge of the blades to a substantially constant thickness over the remaining circumferential extent of the blades, 
for the purpose of providing constant flow over the blades. 

It would have been obvious to a routineer in the art to form the impellers A and B of the P"b"cation " An Experi^^ 
Cavitation in A Mixed Flow Impeller" such that the primary blades and secondary blades have a thicloKSS that tapers from a Iw^ding 
edgTof rjrtmarand L^^^ to a substantially constam thickness over the remaining circumferential extern of the primary 

and secondary blades, as taught by Rylewski 3,522,997. 

a thickness that upers from a leading edge of the primary and second blades to a substanUally constant thickness over the remaining 
circumferential extent of the primary and secondary blades. 

Rylewski 3 522 997 (figures 2-3 and column 4. lines 42-47) shows an inducer 10 having blades 13. 

uperrfrom a leading edge of the blades to a substantially constant thickness over the remaimng circumferential extent of the blades, 
for the purpose of providing constant flow over the blades. 

It would have been obvious to a routineer in the art to form the impeller of Coats such that '^e Primary blades 
have a thickness that tapers from a leading edge of the primary and second blades to a subsmnt.aUy constant thickness over the 
remaining circumferential extent of the primary and secondary blades, as taught by Rylewski 3.522.997. 

Claim 20 lacks an inventive step under PCT Article 33(3) as being obvious over Coats 1.87^50 Coa« f isd°f ^ a ^^^^^^^^ 
inducer as set forth above, but does not disclose that the vapor to liquid ratio of the pumped fluid is up to about all ratio. 

It would have been obvious to a routineer to form the inducer of Coats such that the vapor to liquid ratio of the P^I^P^^^";*;^^ "P 
about a 1:1 ratio, because adjusting the inducer blade and hub configuration to obtain a specific vapor to liquid ratio and inducer 
performance is known to routineers in the art. 

Claims 1-20 meet the criteria set out in PCT Article 33(4). and thus have industrial applicability because the claimed subject matter 
can be made or used in industry. 
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Box No. I Basis of this opinion 


1 . With regard to the language, this opimon has been established on the basis of the international appHcation in the language in which 
it was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language inio the foUowing lan^ge 

which is the language of a translation furnished for the purposes of international search (under Rules 12.3 and 23. 1(b)). 


2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, ttiis opinion has been established on the basis of: 


a. type of roaterial 




1 1 a sequence Usting 




1 1 table(s) related to the sequence listing 




b. format of material 




1 1 in written format 




1 1 in computer readable foma 




c. time of filing/fumishing 




1 I contained in international application as filed. 




1 1 filed together with the international appHcation in con5)Uter readable form. 


□ furnished subsequentiy to this Aufliority for the purposes of search. 


3 n la addition, in the case that more than one version or copy of a sequence Usting and/or table relating thereto has been 
■ filed or furnished, the required statements that the mformation in the subsequent or additio^ copies is idenUcal to that m 
the application as filed or does not gp beyond the ^phcation as filed, as appropriate, were furnished. 


4. Additional comments: 
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Box No. V Reasoned statement under Rule 43 bis.Um) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 5-6, 10, 12-13. 17, 20 



Claims 1-4, 7. 9. 11, 14-16, 18-19 



Claims NONE 



Claims 1-7, 9-20 

Claims 1-7, 9-20 
Claims NONE 



YES 
NO 

_YES 
NO 



YES 
NO 



2. Citations and explanations: 
Please See Continuation Sheet 
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Box No. Vn Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 

The drawings are objected to under PCT Rule 66.2(a)(iii) as containing the following defect(s) in die form or content thereof: die 
drawings do not contain any of die reference numerals listed in paragraphs 25-29 of die specification, and are missmg reference 
numerals "150b" and "150c". 

The claims are objected to under PCT Rule 66.2(a)(iii) as containing die following defect(s) in die form or contents diereof: 
Claim 8 is missing. 

The description is objected to as containing the following defect(s) under PCT Rule 66.2(a)(iii) in die form or contents diereof: 
In paragraph 30, line 1, "showings" should be changed to - drawings 
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V. 2. Citations and Explanations: 

Claims 1-4 7 9 and 11 lack novelty under PCT Article 33(2) as being anticipated by the publication "An Experimenml Study of 
Svtotion in A ntxed Flow Impelle;" (figure 1, impellers A and B. and figure 2). Note the inducer for pumping cryogenic t^o phase 

hrvine a eenerallv helioil conformation, the primary blades extending circumferentially about the hub generally 180 degrees from a 
SinVed^ tfa trS e?ge thereof, ^ith a'leading edge of each secondary blade being circumferentially spaced generally 60 
degrees from a leading edge of an adjacent primary blade (see in particular impeller A). 

Claims 1-2 lack novelty under PCT Article 33(2) as being anticipated by Kun 4,904.158. Note the inducer for P"'"Pj"g^7°S^^^^ 
Sa rfluii frL rIseXoirs comprising a hub near 8 with a first portion near 6 having a first diameter and a second portion near 5 
S: ng a silnTdiTmeter la;ger than thf first diameter, plural primaiy blades 4 ^^7"''^, f '^^^^^^ b Jween 1 

umiumbered secondary blades circumferentially disposed about the hub, with each secondary blade being interposed between two 
primary blades, the hub increasing in diameter from the first portion to the second portion. 

Claims 1-3 and 7 lack novelty under PCT Article 33(2) as being anticipated by Meng 6.435.829 (figures 1 and 7)^ Note the inducer 

primao' blades, the hub increasing in diameter from the first portion to the second portion, a radial dep J of^e P^^^' P"'^^^"'' 
sSry blad;s being substantially greater at the first portion of the hub than at the second portion of the hub. and the primary 
blades having a generally helical conformation. 
Claims 1-4 7 11 14-16. and 18-19 lack novelty under PCT Article 33(2) as being anticipated by Coats 1.874.450 (fi8|J«^ J^); f 
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